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© System bus control system. 



© A system bus control system for controlling the 
data transmission between a master system and a 
plurality of slave systems coupled to the master 
system through system buses, wherein the master 
system sends to the slave systems first strobe sig- 
nals representing the data transferring timing and 
second strobe signals delayed by a predetermined 
period of time which corresponds to the accessing 
time, on the other hand, the slave systems output 
replying signal to the master system when the slave 
systems receive the first strobe signal and in turn 
receiving the second strobe signal, the slave system 
sends the replying signal to the master system. 
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SYSTEM BUS CONTROL SYSTEM 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a system bus 
control system used for controlling the data trans- 
ferring between a master system and slave system 
connected by a multi bus or a VME bus. 



Description of the Prior Art 

Conventionally, as a system bus control sys- 
tem of the above type, there has been known such 
a system that a master system sends a series of 
data transferring strobe signals for designating the 
data transferring timing corresponding to respective 
slave systems. Upon receipt of the data transfer- 
ring strobe signal corresponding to the slave sys- 
tems respectively, the slave system which has re- 
ceived the corresponding strobe signal starts count 
an accessing time, and after the accessing time 
has been counted, a data transferring replying sig- 
nal is outputted from the slave system to the mas- 
ter system. 

Figs. 1 and 2 show the read timing and write 
timing of the multi bus employed in the conven- 
tional system bus control system mentioned above. 
Figs. 3 and 4 show the timing in a i bite read cycle 
and the timing in a 1 bite write cycle of the VME 
bus employed in the conventional system bus con- 
trol system. 

The data transferring strobe signals are shown 
by MRDC* and 10RC* in Fig. 1 , MWTC and IOWC 
in Fig. 2 and DS0 W and DS1* in Figs. 3 and 4. The 
data transferring and replying signals are shown by 
XACK* in Figs, 1 and 2, DTACK* and BERR* in 
Figs. 3 and 4. In Figs. 3 and 4, lACK'shows inter- 
rupt acknowledge signal, A01 to A31 , AMCT to AM5 
and LWORD* show address data, AS* shows an 
address strobe signal representing the decision of 
the address, WRITE* shows read/write signal and 
D00 to D07 show the transferring data. 

When the master system outputs the data 
transferring strobe signal to the slave systems and 
the corresponding data transferring strobe signal is 
received by the slave system, which outputs the 
data transfer and replying signal to the master 
system after the data accessing time has been 
counted. 

Fig. 5 shows an example of a conventional 
circuit arrangement of a data transferring and reply- 
ing signal unit used in the slave system of the 
access time of 200 nano seconds.. The data trans- 



ferring and replying signal unit comprises a 10MHz 
clock generator 111, a shift register -113 having 
three flip-flops 112, an OR gate 114, an AND gate 
116, a tri-state output gate 116 and a decode 

5 circuit 117. In the circuit arrangement mentioned 
above, when the data transferring strobe signal 
MRDC or IORC* sown in Fig. 1 becomes active, or 
the data transferring strobe signal MWTC" or 
IOWC in Fig. 2 becomes active, the time counting 

70 is started and the time corresponding to the acces- 
sing time has been counted, the data transferring, 
and replying signal XACK" is outputted. 

In the conventional system bus control system, 
it is necessary to provide a circuit arrangement 

75 including a set of the shift registers or a counter for 
counting the accessing time, therefore, there i( 
such a problem that the circuit arrangement of the 
slave system is much complicated. 

20 

SUMMARY OF THE INVENTION 

An essential object of the present invention is 
to provide a system bus control system in which 
25 the slave system does not require to provide any 
shift register or counter for counting the accessing 
time. 

In order to accomplish the object of the present 
invention, there is provided a system bus control 

30 system for controlling the data transmission be- 
tween a master system and a plurality- of slave 
systems coupled to the master system through 
system buses, wherein the master system sends to 
the slave systems first strobe signals representing 

35 the data transferring timing and second strobe sif 
nals delayed by a predetermined period of time 
which corresponds to the accessing time, on the 
other hand, the slave systems output replying sig- 
nal to the master system when the slave systems 

40 receive the first strobe signal and in turn receiving 
the second strobe signal, the slave system sends 
the replying signal to the master system. 

In operation, the master system sends to the 
respective slave systems the first strobe signals 

45 representing the data transferring timing and the 
second strobe signal delayed by a predetermined 
period of time which corresponds to the accessing 
time from the first strobe signal. On the other hand, 
when the slave system output replying signal to the 

so master system when the slave system receives the 
second strobe signal after receipt of the first strobe 
signal, the slave system sends the data transfer 
and replying signal to the master system, There- 
fore, there is no need to provide any counter or 
shift registers in the slave system for counting the 
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accessing time. 

BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1 is a time chart for showing the write 
timing in the multi bus of the conventional system 
bus control system, 

Fig. 2 is a time chart for showing the read 
timing in the multi bus of the conventional system 
bus control system, 

Fig. 3 is a time chart for showing the timing 
in the VME bus in the read cycle in an example of 
a prior art, 

Fig. 4 is a time chart for showing the timing 
in the VME bus in the write cycle in the prior art, 

Fig. 5 is a circuit diagram of a conventional 
data transferring and replying unit, 

Fig. 6 is a time chart for showing the read 
timing in an example of the system bus control 
system according to the present invention, 

Fig. 7 is a time chart for showing the write 
timing in the example, 

Fig. 8 is a circuit diagram of an embodiment 
of a strobe signal generating circuit for performing 
the example shown in Figs. 6 and 7, 

Fig. 9 is a state shift chart of the strobe 
signal in the above mentioned example. 

Fig. 10 is a circuit diagram showing an ex- 
ample of the data transferring and replying unit, 

Fig. 11 is a time chart for showing the data 
read timing in the case where the data transferring 
and replying unit shown in Fig. 10 is used, and 

Fig. 12 is a block diagram showing relation 
between the master system and the slave system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to Fig. 6, the master system sends 
the address data to an address bus (not shown) 
and after the address data is stabilized, the master 
system makes the strobe signal STB1" acitve. Fur- 
ther the master system makes the respective 
strobe signals STB2*, STB3*, ... STBn* active se- 
quentially one by one in the written order with a 
predetermined time period, for example, every 100 
nano seconds. The last strobe signal STBn* is 
activated after such a time period that the access 
time of the slave system is passed from the ac- 
tivating time of STBT. When the slave system 
receives the strobe signal STB1", thereby output- 
ting the data to the data bus. When the slave 
system receives the strobe signal STBn*, an an- 
swering signal RDY" is activated. Receiving the 
answering signal RDY*, the master system reads 
the data on the data bus and makes all of the 
strobe signals STB1* to STBn* non active. There- 



after the master system stops output the address 
data. When the signal STB1* becomes non active, 
the slave system stops output the data to the data 
bus, making the signal "RDY"" non active. 
5 In Fig. 7, the master system writes the data 

which is already outputted to the data bus in the 
slave system after the signal RDY* is turned to 
active. Other operations are the same as shown in 
Fig. 6. 

to Usually most of the access time of the slave 

system such as an I/O device or a memory is less 
than 300 nano seconds, therefore, if the time dif- 
ference of the adjacent strobe signals is 100 nano 
seconds, it is sufficient to provide four strobe sig- 

75 nals. 

Fig. 8 shows a strobe signal generator for 
generating three strobe signals. The circuit shown 
in Fig. 8 comprises three OR gates 31, four AND 
gates 32 and three flip flops 33. With the bus use 

20 start signal "start" and clock signals <$>, the respec- 
tive strobe signals STB1 \" STB2* AND STB3* are 
sequentially activated in the order as described on 
at one time. When RDY* is activated, the strobe 
signals mentioned above are inactivated. 

25 Fig. 9 shows state shifts of the circuit shown in 

Fig. 8. The states of the strobe signals [STBr, 
STB2* and STB3*] are [1, 1 > 1 ] when the signal 
START = 0. When the signal START = 1, the 
state changes to [0, 1,1]. When the START is non 

30 active, that is RDY* = 1, the strobe signal changes 
from [0, 0, 1] to [0, 0, 0]. In the course of the state 
shift as mentioned above, if the signal RDY* be- 
comes 0, the original state 1,1,1 can be restored. 
Fig. 10 shows a circuit diagram of a data 

35 transferring and replying unit of a slave system 
having access time of 200 nano seconds and con- 
nected to a system bus which is operated with 
strobe signals .having a time difference of 100 nano 
seconds and Fig. 1 1 shows its data reading timing. 

40 This circuit is composed of an AND gate 51, a tri- 
state output gate 52 and a decode circuit 53, When 
the strobe signal STB1* becomes active, the output 
of the tri-state output gate 52 becomes not high 
impedance (Hi-Z) condition and outputs the signal 

45 "RDY*" of non active. Upon receipt of the signal 
"STB3*", the signal "RDY*" is made active. 

As shown in Fig. 10, the circuit arrangement of 
the data transferring and replying unit becomes 
remarkably simple compared to the conventional 

so data transferring and replying unit as shown in Fig. 
5. 

As described above, according to the system 
bus control system of the present invention, since 
it is unnecessary to provide any shift register or 
55 counter for counting the accessing time in the 
slave system, the configuration of the slave system 
can be simplified.- 
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Claims 

1 . A system bus control system for controlling 
the data transmission between, a master system 
and a plurality of slave systems coupled to the 5 
master system through system buses, wherein the 
master system sends to the slave systems first 
strobe signals representing the data transferring 
timing and second strobe signals delayed by a 
predetermined period of time which corresponds to w 
the accessing time, on the other hand, the slave 
systems output replying signal to the master sys- 
tem when the slave systems receive the first strobe 
signal and in turn receiving the second strobe 
signal, the slave system sends the replying signal ;s 
to the master system. 



20 



25 



30 



35 



40 



45 



50 




4 



EP 0 392 565 A2 



Fig . / 



MRDCX 
IORCX 



address bus 



data bus 



X ACKX 



-100ns . 
mm 



3 



50ns 
min 



effective 
address 



Ons 
min — j 



Ons 
min 



50ns 
min 



_65ns 

min *" 

^ effect ive 



65ns 



data 



max 



20nsmin 



Fig . 2 



MWTCX 

10 wcx 



address bus 



data bus 



XAC KX 



100ns 
min 



50ns 
min 



3i 



50ns 
min 



effective 
address 



50ns 
min 



effect ive 
data 



Ons 
min" 



50ns 
min 



1 



65ns 



max 



f 



20nsmin 



EP 0 392 565 A2 



Fig . 3 
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Fig . 5 
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Fig . 6 
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Fig . 8 
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Fig . 9 
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Fig. 10 
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© System bus control system. 

© A system bus control system for controlling the 
data transmission between a master system and a 
plurality of slave systems coupled to the master 
system through system buses, wherein the master 
system sends to the slave systems first strobe sig- 
nals representing the data transferring timing and 
second strobe signals delayed by a predetermined 
period of time which corresponds to the accessing 
time, on the other hand, the slave systems output 
replying signal to the master system when the slave 
systems receive the first strobe signal and in turn 
receiving the second strobe signal, the slave system 
sends the replying signal to the master system. 
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